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Background: Striking disparity exists in the incidence and treat-
ment of chronic kidney disease (CKD) secondary to individual
social determinants of health. Additionally, the uninsured, mi-
nority racial-ethnic groups, and Medicaid enrollees receive less
nephrology care prior to being diagnosed with end-stage renal
disease (ESRD). The most effective treatment for the manage-
ment of kidney failure is kidney transplantation. This review
addresses how social determinants of health impact the workup
for patients with ESRD, with emphasis on the kidney transplant
process. Methods: A search was conducted via multiple online
databases (MedLine, PubMed, etc.) for articles that addressed
the interplay between CKD, ESRD and kidney transplantation
with the social determinants of health. Findings: The impact of
the social determinants of health on CKD, ESRD, and the kidney
transplantation process can be qualitatively and quantitatively
measured using the five categories of education, health care
and access, economic stability, neighborhood and built environ-
ment, and social and community context. Conclusion: Social de-
terminants of health impact outcomes in CKD, ESRD, and kidney
transplantation. Public and private initiatives aimed at reduc-
ing social disparities among patients with kidney disease must
include emphasis on education, health care and access, eco-
nomic stability, neighborhood and built environment, and social
and community context. This initiative is necessary to prevent
progression to ESRD and to ensure quality care in the kidney
transplantation process.
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conomic Factors | Health care and access |

Approximately 13% of adults in the United States have CKD,
many of whom are unaware of their condition.(1) The total

Medicare spending on both CKD and ESRD patients exceeds $120

billion annually.(2) The cost of Medicare patients with ESRD ac-
counts for 7% of total Medicare Fee-For-Service spending (3).
Health Care Financing Administration (HCFA) data demonstrate
that dialysis costs $32,000 per year, versus a one-time cost of
$56,000 for a kidney transplant with $6,400 annually for post-
transplant care (4-7). Therefore, treatment of ESRD with a kid-
ney transplant reduces the financial cost exponentially after 3 years
compared to dialysis. Additionally, the uninsured, minority racial-
ethnic groups, and Medicaid enrollees receive less nephrology care
before the diagnosis of ESRD (8).

Kidney transplant is the preferred therapy for patients with
ESRD, as it not only reduces financial burden on the healthcare sys-
tem, but also procures increased patient survival and quality of life.
The five-year survival in patients with kidney transplant is 86%,
compared to 53% in hemodialysis.(9) As such, kidney transplant
has become a target for health incentives. As part of the nationwide
initiative to improve the health of all people, the Healthy People
2030 outlined the objective of "increasing the proportion of people
who get a kidney transplant with 3 years of end-stage kidney disease
treatment" (10).

To improve access to kidney transplants, there is a need to iden-
tify and address factors outside of genetic predisposition that influ-
ences ESRD treatment. Evidence suggests striking disparity in the
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incidence and treatment of CKD secondary to differences in indi-
vidual patients’ economic stability, education, social and commu-
nity factors, and insurance coverage (4-7, 11).

The kidney transplant process is comprised of three phases: 1)
pre-transplant evaluation 2) wait-listing 3) surgical/post-operative
period. In the pre-transplant phase, health providers review relevant
medical information, insurance, finances, and social support. This
stage screens patients for exclusion criteria to determine waitlist
eligibility. The pre-transplant phase includes a review of patient in-
formation and placement into one of three categories: eligible for a
national donor waitlists, ineligible for the waitlist requiring further
evaluation and treatment, or unlikely to be eligible for transplan-
tation (6). This process is a continuum in which patients can be
switched from one category to another at any time, depending on
specific health maintenance, access to care and patient compliance.

Although eligibility criteria for kidney transplant vary slightly
by institution, there are universal guidelines that patients must fulfill
(12). Once deemed eligible for waitlist placement, patients wait for
a donor kidney compatible with the recipient’s immune system to
become available. Patients must commit to rigorous health main-
tenance until a donor is identified. Such measures include regular
appointments with treatment teams, compliance with medical man-
agement of existing comorbidities, adherence to a kidney failure
dietary plan, and if necessary, continue dialysis treatment multiple
times per week (12). Even transient illnesses such as the common
cold can delay or deter the transplant procedure. Maintaining an
active status on the waitlist requires a strict regimen affected by
socio-economic barriers to eligibility. Patients with smaller social
networks, lower income levels, and minimal or no insurance are
more likely to be put on the inactive list and less likely to achieve
eligibility for placement on the active waitlist (6, 7).

Average wait time for a kidney from the national deceased
donor waitlist is 3.6 years, with significant variability dependent on
an individual’s health, compatibility, and the availability of donated
organs (2). Several socioeconomic factors have been identified that
impact the access to healthcare, and lower the chance of 5-year sur-
vival regardless of treatment modality.(13) Absolute contraindica-
tions to solid organ transplant and thus land patients on the inac-
tive list include: malignancy, abuse of drugs, alcohol, or other sub-
stances, severe cardiac disease with ejection fraction <25%, BMI
>40, severe pulmonary hypertension refractory to treatment, docu-
mented history of patient non-compliance with medical therapy, and
inadequate social support (14).

If a donor match is found, the recipient must receive the trans-
plant within 36 hours of deceased donor kidney availability.(15) Fol-
lowing transplant, patients must comply with immunosuppressive
therapy, infectious prophylaxis, and strict dietary habits. Routine
follow-up with the transplant team is mandated to monitor for re-
jection, postoperative complications, and other etiologies of kidney
damage.

Education

Socioeconomic factors such as poverty, unemployment, and
lower education level have adverse effects on health outcomes. Edu-
cation not only serves as the foundation for occupation and income,
but is also strongly linked with health-promoting behaviors of nu-
tritious diet, physical activity, and avoidance of risky behaviors.(16)
Additionally, lower education is associated with decreased sense of
control over life events, lower self-confidence, and less motivation

to seek care (17).

Schaeffner et al demonstrated that patients who receive a trans-
plant consultation without completion of at least a high school ed-
ucation are three times less likely to be placed on a waitlist.(18)
Furthermore, lower levels of educational achievement affect dialy-
sis modality selection and transplant success. Patients with higher
education have demonstrated better graft and patient recipient sur-
vival, irrespective of race (19).

The transplant process is a complex progression from determin-
ing suitability, following medical management, and social support.
Lack of patient education on kidney disease reinforces disparities
observed in the evaluation of transplant and subsequent prognosis
(17, 20). The renal transplant process is difficult even for those with
high educational attainment, and serves an even greater barrier for
those less educated. Moreover, nephrology providers may be reluc-
tant to refer less educated patients for transplant consultation. The
referral bias prolongs dialysis care and reduces the chance of even-
tual treatment with a transplant (11).

Health care and access

Health comorbidities including diabetes, hypertension, heart
disease, and family history of kidney failure are well known pre-
disposing factors to CKD (21.) To decrease the incidence of CKD,
it is imperative to optimize medical management for diabetes and
hypertension (22). Socioeconomic status (SES) and insurance af-
fect access to screening for CKD and prevention of progression to
ESRD. 10% of adults with non-dialysis dependent CKD are unin-
sured and do not receive necessary treatment to deter progression
to ESRD (23). Maintaining medical records for uninsured patients
remains challenging, as there is no system to screen or implement
preventative measures in patients not regularly seeking care. These
patients are essentially "invisible" to the healthcare system (24).

Since the turn of the century and initiation of the Affordable
Care Act, state Medicaid expansions to cover low-income adults
improved access to care by extended screening and prevention of
ESRD. Consequently, adjusted all-cause mortality rates reduced by
19.6 deaths per 100,000 adults (25). Despite efforts to expand in-
surance coverage for patients with CKD, hospitals and surgeons
are evaluated by patient outcomes following kidney transplantation.
Criteria to identify low-performing institutions was intended to re-
duce risk and allow equitable allocation of resources to increase
transplant success (26). The flagging of low-performance centers
has unintended consequences. Transplant facilities responded to
systemic outcomes-based evaluation by selecting the lowest risk
patients for kidney transplant, despite evidence that many more pa-
tients with ESRD would benefit from the procedure compared to
continuing dialysis (27). Healthcare reimbursement based on value
instead of volume has many benefits, but simultaneously removes
uninsured and socioeconomically deprived patients from receiving
kidney transplantation (28).

Economic stability

The association between socioeconomic status and health out-
comes is well documented in patients with CKD (29, 30). Volkova
et al. found that persons living in neighborhoods > 20% below the
federal poverty level had over three times higher incidence of ESRD
compared to those living <5% below the federal poverty level (31).

Socioeconomic factors influencing the onset of CKD and pro-
gression to ESRD are similar to those affecting outcomes follow-
ing kidney transplant. Lower income and poor quality of insurance
coverage (Medicaid or no insurance) are associated with lower graft
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Figure 1. The Social Determinants of Health on CKD/ESRD and the kidney transplantation process can be divided into five categories:
Education, Health Care and Access, Economic Stability, Neighborhood and Built Environment, Social and Community Context.

survival (32). The rate of graft failure and number of days with im-
paired functional status upon receiving a kidney transplant is higher
in patients living in poverty.(33) Poverty does not independently
predict kidney graft survival when controlling for other variables
(33). Although disparities in the quality of life (QOL) after trans-
plant have been reported to depend on race/ethnicity, a patients’
socioeconomic status has a stronger association with differences in
QOL (33).

There are several barriers facing patients referred for kidney
transplant that confer loss to follow up or exclusion from referral.
There are more for-profit dialysis facilities in poverty-ridden neigh-
borhoods. Additionally, patients utilizing dialysis centers in such
areas have lower referral rates for transplant evaluation (34). Dis-
parities in transplant referral by race/ethnicity are not statistically
significant when adjusting for socioeconomic factors and insurance
coverage (35). Despite Medicare coverage for patients with ESRD,
patients who only have Medicare insurance are associated with less
preemptive placement on the transplant waitlist and longer duration
of pre-transplant dialysis (35, 36).

Several studies have analyzed potential reasons for patients that
are lost in follow-up during the renal transplant process, although
more research is needed to determine the etiology. One qualitative
study reported a patient had not sought kidney transplantation be-
cause they believed they "cannot afford transplant or medicines,"
suggesting an influence of perceived economic factors deterring pa-
tients from pursuing evaluation (37). Furthermore, patients with a
higher income are more likely to receive a transplant, creating dis-
trust in the process among lower income populations (38). This
contributes to the disparity in access to kidney transplant fueled by
differences in economic stability.

Neighborhood and built environment

The Healthy People 2030 initiative defines "neighborhood and
built environment" as housing safety, access to nutritious food and

recreation areas, transportation, access to healthcare, social order,
neighborhood walkability, and unhealthy environmental exposures
(39). There are many mechanisms by which residential neighbor-
hood influences health outcomes. Specifically, residents of poor
neighborhoods suffer from higher rates of ESRD with lower rates of
kidney transplantation (31). The influence of disadvantaged neigh-
borhoods on health is partially attributed to higher crime rates, dis-
ability, and depression, unequal access to quality education, and
fewer recreational/employment opportunities (30). Chronic expo-
sure to negative neighborhood factors on health outcomes occurs by
allostatic load, defined as the cumulative physiological toll of expe-
riencing and responding to stressors (40, 41).

The Department of Housing and Urban Development conducted
a randomized experiment to determine the relationship between
neighborhood environments and risk factors for CKD. The study
found that moving out of poverty-ridden neighborhoods reduced
such risk factors including morbid obesity and diabetes. The study
found no significant differences in baseline characteristics and asso-
ciated outcomes, suggesting that neighborhood characteristics exert
an effect (42).

Both neighborhood poverty and racial diversity have an asso-
ciation with likelihood of placement on the transplant waitlist. In
the United States, a higher percentage of disadvantaged neighbor-
hoods are comprised of non-white Americans, contributing to racial
disparity in CKD(43). Lastly, occupational and environmental ex-
posures to toxins are linked to some forms of kidney disease.(44)
Specifically, minority and disadvantaged populations are dispropor-
tionately exposed to toxins that affect kidney function such as lead,
cigarettes, and alcohol (45).

Social and community context

Norton et al defines social support as "the network of people
who exchange emotional, informational, and/or material assistance
with individuals."(45) Greater social support is associated with im-
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Figure 2. Fig II A summary of renal transplants conducted in the United States from 2016 until October 15, 2020 organized by race of kidney
recipient (29).

proved outcomes in dialysis and kidney transplants, (46, 47) thus
national guidelines require a social assessment for transplant eligi-
bility. Social support has been strongly linked to kidney transplant
listing decisions, although little evidence exists that it alters out-
comes (46, 48, 49).

Hall defines social and community context as: social norms,
network and culture, community engagement, segregation and dis-
crimination, and technology access. Within the community context,
risk factors for poor kidney health include medical mistrust, per-
ceived racism/discrimination, religious beliefs, and lack of social
support (31, 50, 51).

Disparities by race exist throughout the kidney transplantation
process. African Americans are 3.5 times more likely to progress
from early stage CKD to ESRD compared to white Americans and
take 1.5 years longer to be accepted for a transplant (44). Non-
white patients average longer periods of dialysis treatment prior to
being waitlisted and less likely to receive a transplant (figure 2),
which may be due to lower SES and less preemptive wait-listing
(48). Earlier discussion initiated by providers about kidney trans-
plant is associated with preemptive wait-listing, and thus could be
used to reduce barriers in minority patients.(49) These racial dispar-
ities are eliminated when controlling for cultural and psychosocial
characteristics (50).

Another possible explanation for racial differences in referral
for kidney transplantation is provider bias and differences in care.
Some evidence suggests that physicians alter the presentation of
risks/benefits of transplantation to minority patients.(51) There is
evidence that providers reinforce societal stereotypes and commu-
nicate lower expectations to certain groups, perpetuating health dis-
parities. Additionally, patient-provider communication influence
patients’ health literacy, behavior, and access to care. Non-white
patients are less likely to receive all relevant information about
the option for kidney transplantation, which is linked to provider-
directed differences in treatment recommendations and decision-

making (52).

According to the CDC, in 2021, about 12.7% of white Ameri-
cans, 16.3% of black Americans, 13.6% of Hispanic Americans, and
12.9% of Asian Americans are diagnosed with CKD (53). Thus, if
the trend for kidney transplantation equally represented the racial
breakdown of patients with CKD, there would be a higher volume
of kidney transplants for patients of black, Hispanic, and Asian race
than for patients of white race. However, illustrated in Fig 2, there
is a disproportionate tendency for white patients to receive kidney
transplants over patients of Black, Hispanic, and Asian race.

Conclusion

This review highlights the scope of disparities in outcomes in
patients with ESRD and kidney transplantation in the United States.
When assessing patients with ESRD, clinicians must take a multi-
disciplinary approach with awareness of socioeconomic factors to
promote optimal treatment. Initiatives to reduce social disparities
among patients with CKD must recognize patients’ level of educa-
tion, health care and access, economic stability, neighborhood and
built environment, and social contexts. More research is needed to
guide specific actions that can increase prevention of ESRD and en-
sure equal access to transplantation options.
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